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The purpose of this study was to examine the impact of participation in a federally
funded TRiO program. Specifically, it was designed to determine if the TRiO program
was a good indicator of producing statistically significant outcomes in college selfefficacy and perseverance of first-generation African American Women (AAW) in
STEM (Science, Technology, Engineering, Mathematics)-related disciplines in
comparison to those who were not enrolled in TRiO.
The research design for this study was inferential statistics with a causalcomparative design. This study consisted of 55 participants enrolled at a large, 4-year,
public, doctoral degree-granting institution in the Southeastern rural region of the United
States who identify as first-generation AAW. Out of the 55 participants, the researcher
identified 31 AAW who (a) were enrolled in STEM-related disciplines during the spring
2018 semester and (b) who were enrolled in a TRiO program.
Analysis using a series of one-way ANCOVA tests found TRiO to not have a
statistically significant difference for the perseverance score, consistency score, course
efficacy score, and the social efficacy score. Moreover, years of participation in a TRiO

program positively correlated with social efficacy. A Multiple Regression was
conducted, and it was found that for social efficacy there was a statistically significant
difference for the number of years of participation in a TRiO program.
This study generated limited results in regards to identifying a statistical
significant difference in the impact of college self-efficacy and perseverance of firstgeneration AAW in STEM-related disciplines based on their demographic characteristics
(e.g., age, classification, family income) for the perseverance score, consistency score,
course efficacy score, and the social efficacy score.
Conclusions based on the findings in this study indicated that years of
participation in TRiO positively correlated with social efficacy as there was a statistically
significant difference for the number of years of participation in TRiO. Therefore, the
researcher recommends that a longitudinal study be designed to monitor participants’
college self-efficacy and perseverance from their freshman year to their senior year of
college.
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INTRODUCTION
The federally funded TRiO programs came into existence in 1964 when Lyndon
Johnson signed the Educational Opportunity Act (McElroy & Armesto, 1998) as a way to
offer services for individuals from disadvantaged backgrounds. The term “TRiO” is not
an acronym but was coined as a result of the implementation of the first three programs:
Upward Board, Talent Search, and Student Support Services. TRiO consists of a total of
eight programs (Upward Bound, Talent Search, Student Support Services, Educational
Opportunity Centers, Veterans Upward Bound, Training Program for Federal TRiO
Programs, Ronald E. McNair Post-Baccalaureate Achievement Program, and Upward
Bound Math-Science) targeting individuals who identify as first-generation college
students, low-income individuals and individuals with disabilities (Graham, 2011). Lowincome families with an annual income of $21,686 or less for a family of four in
Mississippi (Hoffower, 2018).
The goal of the TRiO program is to provide service for students in their pursuit to
progress through the academic pipeline from middle school to post-baccalaureate
programs. Students participating in TRiO must identify with one or more of the
following: (a) first-generation, (b) from low income family, and (c) have been diagnosed
with a disability. In addition, TRiO provides training programs for directors and staff
members facilitating the programs all of which came into existence due to the passing of
1

the Higher Education Act of 1965. Such programs have provided vast opportunities for
minority students as the ultimate goal of the program is to ensure underrepresented
populations are provided resources to be successful, thus increasing the retention rate of
minority students (Graham, 2011).
According to the Pell Institute (2009), minority students pursuing higher
education encounter many challenges as they are often identified as first-generation, lowincome students, federally funded programs such as TRiO services have been initiated to
provide support for these students pursuing degrees (Pell Institute, 2009). The Civil
Rights Act of 1964, a landmark legislation, was essential in the development of the
federally funded TRiO programs. The Act, originally proposed by President John F.
Kennedy in 1963, prohibited racial discrimination in employment and education as well
as outlawing racial segregation in all public places and most private entities. The Act
was later signed into law in 1964 by President Lyndon Johnson, which later led to what is
known as the “War on Poverty".”
To combat the plague on poverty, in 1964 President Lyndon Johnson declared
“War on Poverty” in an effort to end poverty and racial injustices. Johnson proposed
initiatives to provide citizens with education and training, employment opportunities, and
the opportunity to improve their quality of life (Cowan & Pitre, 2009). The legislation
was introduced and approved, consisting of four major initiatives: (a) Economic
Opportunity Act of 1964, (b) Food Stamp Act of 1964, (c) Elementary and Secondary
Education Act of 1965, and (d) Social Security Act of 1965. Of the four, the Economic
Opportunity Act of 1964 (EOA) was identified as an essential piece to the “War on
Poverty” (Cowan & Pitre, 2009).
2

The EOA passed in August 1964 after having been drafted in February 1964 by
Sargent Shriver who later became the director of the OEO. The Civil Rights Movement
played an integral role encouraging the enforcement of the EOA as groups such as the
NAACP and Urban League possessed a strong desire to improve impoverished
communities (History.com Staff, 2010). The EOA established programs such as the Job
Corps, the VISTA program, the federal work-study program, and other initiatives such as
the OEO.
The demand for qualified minority professionals completing an undergraduate or
graduate degree in Science, Technology, Engineering, and Mathematics (STEM) has
been of great necessity in recent years (National Science Foundation [NSF], 2017).
STEM-related disciplines include but are not limited to the following majors: Civil
Engineering, Kinesiology, Industrial Technology, Mathematical Sciences, and Wildlife
and Fisheries Science. STEM education has been identified as a path for the world’s
economic growth as it provides the nation the ability to compete globally (Melguizo &
Wolniak, 2012).
According to the Special Report: STEM Program (Taylor, 2016), due to the
decreased number of undergraduates pursuing degrees in STEM, it is expected that
millions of jobs will go unfilled. Although researchers (Kelley & Knowles, 2016; Reeve,
2015) argued the need for more graduates in STEM-related fields, substantial concerns
regarding whether there exists a STEM crisis or STEM surplus depends on the field and
employment opportunities available (Xue & Larson, 2015). However, addressing the gap
between STEM employments compared to all other employment is only one aspect of the
problem (NSF, 2017). Due to an increased need for qualified employees, concerns exist
3

regarding the ability of companies to maintain the pipeline, as STEM occupations
continue to grow (Charleston, George, Jackson, Berhanu, & Amechi, 2014). According
to King (2016), by 2020 employment opportunities for science and engineering
occupations will increase by 18.7% in comparison to 14.3% of all other occupations.
Kena et al. (2016), indicated that in 2012, males had an increased enrollment in
STEM acquiring bachelor’s degrees as compared to females. In addition, it was noted
that there was an increased number of males employed in STEM occupations as
compared to females. Similarly, the National Science Foundation (2017) showed that
although a higher number of women have obtained degrees in engineering, there remains
a lower attainment rate in comparison to men in the field.
The science and engineering workforce is composed mostly of White men (Litzler
et al., 2014) as the number of Blacks in the field tends to be less than the U.S. workforce
in its entirety. As the underrepresented minority population increases in the U.S., it is
projected that by 2050 these groups will compromise 40% of the U.S. population, thereby
resulting in an increase in the number of minorities pursuing college degrees (Holmes,
2013). It was concluded by the United States 2010 Census Bureau that minorities will
outnumber their White counterparts by 2050 (Holmes, 2013). However, there remains a
decrease in degree attainment in STEM education for minorities- African Americans,
American Indians/Alaska Natives, and Latinos (Charleston et al., 2014). In addition, for
the past 10 years, underrepresented minorities’ attainment of bachelor’s and master’s
degrees has remained stagnated at 7% (NSF, 2015).
Underrepresented minorities are less likely than Whites to enroll in full-time
public 4-year colleges, although underrepresented minorities and women enroll in public
4

2-year colleges at a higher rate (NSF, 2011). In contrast, while underrepresented
minorities are less likely than Whites to attend college or graduate, the students who
persist and obtain their degrees do so at a similar pace as Whites (NSF, 2011). According
to NSF (2015), in 2012, one in six graduates with bachelor’s degrees or higher had been
identified as an underrepresented minority.
There is a critical need for diversity in STEM education (NSF, 2017). The need is
so paramount that it gained national attention from the former President of the United
States. On September 16, 2010, President Obama proclaimed his concerns as he
announced plans to expand the “Educate to Innovate” program in an effort to increase the
nation’s interest in STEM education throughout the United States (White House, Office
of the Press Secretary, 2010). Such an initiative represents the relentlessness to
strengthen the pipeline of students pursuing degrees in STEM education.
According to The U.S. Department of Health and Human Services (2010), women
slightly made up more than half of the U.S. population in 2008. As such, there is a need
for an increase in the presence of women in the field of STEM. Women’s engagement in
STEM-related fields such as computer sciences is the lowest; nevertheless, there is an
increased enrollment of women obtaining master’s and doctoral degrees (NSF, 2011).
Although women across the board have a significant disparity obtaining employment in
such a male dominated field, White women are provided a greater opportunity to pursue
and obtain employment in the field in comparison to African American women (AAW;
Collins, 2009).
As a result, AAW struggles are more challenging since they are often faced with
the intersectionality of race and gender-being an African American female (Charleston et
5

al., 2014). Often times, AAW find themselves struggling when deciding whether to selfidentify as being Black first or being women first as they attempt to assimilate in the field
of STEM. Due to these factors, students are confused regarding whether the
mistreatment and lack of support experienced in their educational pursuit is a
consequence of being Black or being women (Charleston et al., 2014).
The lack of support received from faculty and staff while attending a
predominately White university (PWI; McClelland & Holland, 2014) has been identified
as an influential factor in whether African American students feel supported and are
successful while pursuing their degrees. Therefore, colleges and universities should
create environments which provide support from staff and peers who are African
Americans with similar experiences. Due to the limited number of African American
faculty members in higher education, Black students tend to feel less connected within
their departments than their White counterparts (Alexander & Hermann, 2015;
McClelland & Holland, 2014). Assigning mentors to African American students is an
excellent way to provide support to those pursuing degrees in STEM, given that students
tend to feel more supported when connected to someone of a similar gender and race
(Green, 2015).
Historical Black Colleges and Universities (HBCUs) have significantly influenced
the STEM pipeline by preparing African American students to successfully pursue and
complete degrees in STEM education (Nave et al., 2016; Smith, 2016). Furthermore,
according to a study conducted by Rice et al. (2016), faculty support, financial support
provided by the institution, small class sizes, and students’ involvement in student
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organizations are all factors influencing the success of African American students
matriculating in STEM-related disciplines.
Additional barriers encountered by African American students in their pursuit of
obtaining degrees include being the first in their family to obtain a college degree
(Atherton, 2014; Petty, 2014). According to Petty (2014), these students are referred to
as first-generation college students. For most African American students, being the first
in their families to complete college degrees may seem intangible (Blackwell & Pinder,
2014). First-generation African American female college students encountered more
barriers at a higher rate as they developed strategies to cope with life challenges (Shavers
& Moore, 2014). Therefore, this identified population will arrive to college with several
issues in which effective strategies should be implemented to ensure these students have
the ability to successfully complete their degrees (Atherton, 2014). Although challenges
exist, Petty (2014) noted the enrollment of first-generation students has increased
significantly in post-secondary institutions.
Due to the many challenges encountered by minority students who are more likely
to be identified as first-generation, low-income students, federally funded programs such
as TRiO services have been initiated to provide support for these students pursuing
degrees (Pell Institute, 2009). The term “TRiO” is not an acronym but was coined as a
result of three programs implemented: Upward Board, Talent Search, and Student
Support Services. The programs are an entity within Student Support Services (SSS) that
began in 1964, when Lyndon Johnson signed the Educational Opportunity Act into law
and has remained successful for several years (Graham, 2011).
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Therefore, university TRiO programs provide services for students who identify
as first-generation students, low-income, and disabled students (Graham, 2011). Such
programs have provided vast opportunities for minority students as the ultimate goal of
the program is to ensure underrepresented populations are provided resources to be
successful, thus increasing the retention rate of minority students (Graham, 2011).
Statement of the Problem
According to Alexander and Hermann (2016), there is an increase in the number
of AAW pursuing and obtaining college degrees in STEM-related disciplines. Collins
(2009) indicated there are many challenges encountered by African American students,
including AAW as their experiences are more intensive as they attempt to maneuver in
academia. Therefore, it is imperative that universities explore best practices and
strategies utilized to ensure these students are successful in their pursuit of obtaining
degrees in STEM-related disciplines (Ramos-Sanchez & Nichols, 2007).
There is a paucity of research regarding first-generation AAW students pursuing
STEM-related degrees, while engaging in the federally funded TRiO programs. Upon
arrival, students’ struggles may become even more complex as the need for a supportive
educational environment becomes a priority to assist with increasing their retention rates
(McPherson, 2014). With an increased interest in STEM-related degrees, first-generation
AAW tend to struggle with challenging factors prior to arriving to campus (McPherson,
2014).
As first-generation AAW pursue degrees in STEM-related disciplines,
administrators, faculty, and staff must be aware of effective ways to address the needs of
this population to ensure they are successful in their endeavors. Therefore, there remains
8

a need to become knowledgeable regarding the intersectionality of gender and race while
creating safe environments for students to thrive (Litzler, Samuelson, & Lorah, 2014).
Purpose of the Study
The purpose of this study was to examine whether participation in a TRiO
program statistically significantly predicts college self-efficacy and perseverance of firstgeneration AAW in STEM-related disciplines.
Research Questions
This study examined whether participation in a TRiO program statistically
significantly predicts college self-efficacy and perseverance in first-generation AAW in
STEM-related disciplines. In addition, the researcher examined whether demographics
(e.g., age, classification, family income) statistically significantly impacted college selfefficacy and perseverance of first-generation AAW in STEM-related disciplines.
Specifically, this study was designed to answer the following research questions:
1. Is there a statistically significant difference in the impact of college selfefficacy and perseverance of first-generation AAW in STEM-related
disciplines based on their participation in a TRiO program?
2. Is there a statistically significant difference in the impact of college selfefficacy and perseverance of first-generation AAW in STEM-related
disciplines based on their demographic characteristics (e.g., age,
classification, family income)?

9

Limitations
This study was limited to first-generation AAW enrolled at a PWI in the
Southeastern region of the United States. The population consisted of freshmen,
sophomores, juniors, seniors and graduate students pursuing STEM-related disciplines
while participating in a TRiO program and those who were not participating in a TRiO
program. Generalization of the study should be limited to only the population of this
study and should not be applied to other groups.
Justification of the Study
Researchers (Parker, 2013; Petty, 2014) examined influencing factors, which
provide motivation for first-generation college students’ pursuit in obtaining degrees in
STEM-related disciplines. Evans (2016) examined motivational factors in which AAW
have increased their attainment of college degrees in STEM-related fields and noted
HBCUs have been successful with engaging African American students in STEM. Such
efforts influence their desire to persist in the programs.
Studies conducted by Alexander and Hermann (2016) and Borum and Walker
(2012) identified barriers and challenges encountered by AAW in their pursuit of
attaining degrees in STEM-related fields as both studies highlighted racial
microaggressions, lack of support from administration, and low self-efficacy. However,
there is a scarcity of research focusing specifically on the impact of a TRiO program on
first-generation AAW pursuing STEM-related degrees.
This study was designed to examine whether participation in a TRiO program
statistically significantly predicts college self-efficacy and perseverance of firstgeneration AAW in STEM-related disciplines. Results from this study will provide
10

insight to administrators and professors regarding how to provide a supportive
environment that will increase students’ college self-efficacy and increase levels of
perseverance to continue in STEM-related disciplines. Moreover, the findings in this
study should be of great value to STEM-related programs when assessing college selfefficacy and perseverance of first-generation AAW enrolled in a TRiO program.
Definition of Terms
The following terms were used in this study:
College self-efficacy - A student’s degree of confidence that he/she can successfully
complete a career related task (Solberg, O’Brien, Villarreal, Kennel, & Davis,
1993).
First-generation college students - These students are the first in their families to obtain a
college degree.
Intersectionality - This term is defined as the interaction of multiple systems of
oppression (Collins, 2009).
Non-traditional college student - In this study, this term is defined as an undergraduate
student who is 25 years old and older.
Perseverance - In this study, this term is defined as whether first-generation AAW
remained in STEM-related disciplines.
Self-efficacy - The term is defined as one’s belief in his or her ability to successfully
execute an identified task or goal (Bandura, 1977; Bandura, 1997).
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STEM - This is an acronym used when referring to disciplines such as science,
technology, engineering, and mathematics (Wong, Dillon, & King, 2016).
Traditional college student - In this study, this term is defined as a student who enrolls in
college immediately after high school and who is 18-24 years old.
TRiO – This term describes the federally funded program that provides services for
students who identify as first-generation college students, low-income, and/or
disabled students (Graham, 2011).

12

REVIEW OF RELATED LITERATURE
This study examined whether participation in a TRiO program statistically
significantly impacted college self-efficacy and perseverance of first-generation AAW in
STEM-related disciplines. This chapter will begin with a review of related literature and
research highlighting influences of TRiO services, historical challenges for AAW in
education, AAW in STEM, and first-generation AAW in STEM-related disciplines. The
next section describes the evolution of the College Self-Efficacy Inventory (CSEI) and
the Grit Scale which will be utilized in the study. Lastly, this chapter concludes with a
description of AAWs experiences in a TRiO program.
Influences of TRiO Services
TRiO is a federally funded program designed to assist disadvantaged students to
persist and remain successful while attending college. In order to engage in the program,
one must be the first in his/her family to attend college, family is identified as lowincome, and/or he/she has been diagnosed with a disability (Graham, 2011). Several
researchers (Hébert, 2018; Petty, 2014) have indicated that getting first-generation
college students enrolled is only half of the struggle as first-generation students are
normally transitioning from low performing high schools (Hébert, 2018). Motivational
factors must be considered as these students encounter numerous barriers on their journey
to success (Petty, 2014).
13

TRiO provides opportunities for students to successfully transition from high
school to college by providing tutorial services, counseling/mentorship, and remedial
instructions for all those who are enrolled in the program (Pell Institute, 2009). Cowan
and Pitre (2009) noted that there must be a clear and concise commitment to the
development of programs to enhance the learning experience for students from such
backgrounds providing equity for all, while enhancing learning experiences. TRiO has
been identified as the program to improve learning experiences for minorities (Graham,
2011). Regardless of the students’ socioeconomic background, by participating in a
TRiO program, students will be granted the same opportunities as their peers to succeed
in challenging environments (Graham, 2011).
A study conducted by Miller, Smith, Nichols, and Pell Institute (2011) suggested
that the universities’ goals should be retaining and successfully graduating students from
low-income families, first-generation college students, and students with disabilities. In
order to do this, the administration must be first willing to acknowledge that these
students arrive to campus with barriers and challenges different from their White
counterparts. Therefore, institutions of higher learning should implement strategies such
as TRiO and other support services throughout campus (Hébert, 2018).
Experiences of Traditional and Non-Traditional Students
The demographics on college campuses have changed drastically over the past
decade in the United States (Adams & Corbett, 2010). More students are presenting to
campuses identifying as non-traditional students. Previous studies (Adams & Corbett,
2010; Cooper, 2008) reported that non-traditional students have been identified as the
population with the highest enrollment in higher education. According to Peterson
14

(2017), non-traditional students are considered to be full- or part-time students who are
25 years of age or older. Traditional students are those who entered college immediately
after high school and are between the ages of 18-24.
Non-traditional students are those who pursue higher education with a desire to
improve their quality of life as well as the well-being of their families. Often times, these
individuals are employed full-time, have families, and financial responsibilities such as
mortgages and vehicles payments (Adams & Corbett, 2010). These responsibilities make
the transition difficult as their decision to attend college consists of planning and
reassessing their lives.
The transition to college is easier for traditional college students as they are more
likely to rely on their parents for financial support (Peterson, 2017). Traditional students
may attend college due to the expectations of their parents and other social networks.
Thus, traditional students are faced with complicated concerns such as getting acclimated
to being away from home and living in the residence hall and/or in an apartment.
Previous studies (Adams & Corbett, 2010; Arce, 2017; Ross, 2017) examined the
differences of experiences between traditional and non-traditional college students in
higher education. A study conducted by Adams and Corbett (2010) examined how
traditional and non-traditional students report their experiences in college. Results
showed that non-traditional students prepared for their courses at least 6 hours per week
in comparison to only half as many hours traditional students spent preparing for their
courses. Traditional students reported higher satisfaction in their social expectations;
however, non-traditional students noted presenting to college without any expectations of
engaging socially.
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Ross (2017) examined the perspectives of older African American female
students and the role of personal and campus factors in their persistence in pursuing a
degree in higher education. Results from this study indicated that African American
females’ strong desire to increase their income and family dynamics were motivating
factors that compelled them to succeed in higher education. Findings revealed that
participants who remained in college changed their network of friends and persevered
regardless of barriers encountered, whereas the participants that dropped out of college
maintained their same friend groups and had difficulty balancing college and other
responsibilities.
Arce (2017) conducted a study examining the extent to which intrinsic and
extrinsic motivation predicted academic success among non-traditional undergraduate
students. The results of this study indicated that neither intrinsic motivation nor extrinsic
motivation significantly predicted academic achievement for this population. Thus, this
study dispelled the idea that there is a positive relationship between motivation and
academic achievement.
Historical Challenges of African American Women in Education
AAW have played a vital role in ensuring Black females received a quality
education. As such, the vison of those in the 19th and early 20th century has come to
florescent (Thomas & Jackson, 2007). AAW advocates (e.g. Lucy Diggs Slowe, Mary
McLeod Bethune, Nannie Helen Burroughs, Anna Julia Haywood) of the past provided
support and guidance while paving the way for others to obtain educational success
(Thomas & Jackson, 2007). Nobel (1957) asked, “What are the echoes of history that
resound today in the current attitudes toward the education of women? Or, perhaps,
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reflected in their education today?” (p. 16). Although successes are identified, African
American girls and boys continue to endure unequal educational opportunities in the
nation’s public schools as well as racism and sexism encountered at colleges and
universities.
For years, African American girls and women have encountered challenges in
their pursuit of obtaining a quality education (Divala, 2014). Since 1932, The Journal of
Negro Education (JNE) has provided continuous publications highlighting discussions
and invaluable insight into the lives of this population and the importance of an education
for them. The JNE’s articles are known for their ability to cover a range of topics
regarding AAW and education. In 1933, the JNE published an article by Lucy Diggs
Slowe on “Higher Education of Negro Women” which examined challenges encountered
by AAW in higher education due to political, industrial, domestic, and social changes.
As a result, Slowe (1933) noted, AAW must “be prepared for making their contribution
to the problems of the world” (p. 353).
Thomas and Jackson (2007) examined the education of African American girls
and women published in the JNE from its inception in 1932 to 2007. This article
highlighted several scholarly publications, which examined challenges, as well as
contemporary successes of African American girls and women in education. According
to Thomas and Jackson (2007), schools should be proactive and establish strategies that
encourage educational success amongst this population. The authors noted that research
should be conducted to better understand challenges encountered by African American
girls and women. Lastly, the authors examined the role of postsecondary education as
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African American girls and women served as students, faculty, and administrators in a
variety of professions from which they were previously excluded.
AAW in Higher Education
In an effort to obtain quality education, AAW encountered numerous barriers as
they desired to break boundaries, which permitted African Americans from attending
PWIs and receiving college degrees (Henry, 2010; Henry & Glenn, 2009; Hylton, 2012).
In regard to desegregation of higher education, AAW played an influential role in any
success achieved. Synnott (2008) documented eight Black women (e.g. Lucile Bluford,
Ada Loise Sipuel Fisher, Autherine Lucy, Vivan Malone, Charlayne Hunter, Lucinda
Brawley, Henrie Monteith, Cheryl Butler) who she believed played an instrumental role
in the desegregation of higher education in the South. According to Synnott (2008), these
pioneers encountered racism and sexism as they attempted to open doors and encouraged
other Black women to attend college in an effort to improve their well-being, as well as
the well-being of their families.
African American Women in STEM
Research on the experiences of women, minority women, and in particular AAW
in STEM education has provided a great depth of information regarding the experiences
these groups have encountered (Alexander & Hermann, 2016; Charleston et al., 2014).
Although both females and minority females encounter challenges in the field of STEM,
AAW experiences tend to be exacerbated due to the intersectionality of being a female, in
particular, a Black female (Collins, 2009). A study conducted by Holmes (2013),
explored AAWs perceptions of their undergraduate STEM classroom experiences and
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how the experiences have supported or hindered their persistence in physics majors. A
total of 31 AAW participated in this study. Findings showed that the women excelled
when enrolled in small courses with faculty who had an interest in their academic
success. The women’s perception of the classroom varied depending on the professor’s
behavior, the type of institution, and the level of courses in which they were enrolled.
The women also perceived physics and other STEM departments as conflictual to their
personal world views.
Many colleges and universities pride themselves in providing numerous extracurricular activities for students to engage in to create a sense of belonging and
investment in the university in which they are enrolled (Alexander & Hermann, 2016). A
study conducted by Evans (2016) investigated the relationship between student
engagement and their persistence in STEM-related disciplines. The study included 497
participants who were entering freshman and who received the National Survey of
Student Engagement (NSSE).
Results from Evans’ (2016) study suggested that STEM persistence was equal for
both male and female students. STEM non-persisters’ engagement was increased for
female students in comparison to male students. There was no relationship between
student engagement and STEM persistence. However, there was a negative association
between majoring in Biology and persistence in STEM. Additionally, no relationship
was found between the level of education obtained by the participants’ parents and their
persistence nor STEM-related disciplines and persistence with the exception to Biology.
Collins (2009) suggested that AAW have a history of balancing multiple roles
within their families and communities while maintaining personal responsibilities. A
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similar study conducted by Galloway (2013) examined how AAW conducted research,
maintained responsibilities, and accomplished their academic and professional goals
while balancing multiple identities. The study included eight AAW who conducted
research and held a teaching position in STEM-related disciplines. Results from the
study suggested gender played a more prominent challenge in comparison to race.
First-Generation African American Women in STEM
For many African American students, being the first in their families to pursue a
college degree may seem difficult (Hand & Payne, 2008). AAW first-generation college
students encounter many barriers, at a higher rate than their counterparts, as they develop
strategies to cope with life challenges (Evans & Noriega, 2011). Researchers (Blackwell
& Pinder, 2014; Petty, 2014; Tate et al., 2015) have established several definitions for
first-generation college students, one of many being students who are identified as being
the first in their families to attend college.
According to Tate et al. (2015), first-generation college students are identified as
being the first in their family to attend college as well as being born into a family with
low-income. Although the enrollment of first-generation students has increased
significantly in post-secondary institutions, more research is needed to ensure students
are successful (Petty, 2014). According to Synnott (2008), AAW make up nearly twothirds of all African Americans who have earned a four-year college degree.
Experiences and Obstacles Impacting the Success of African American Women in
STEM
African American students have high expectations and are taught that obtaining a
quality education will provide opportunities for them, as well as their families
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(McCallum, 2016). Although many students may have intentions of pursuing degrees in
STEM-related disciplines, lack of STEM-related training in high school and lack of
support from institutions of higher education may create barriers, thus preventing
students from pursuing their goals of obtaining degrees in STEM-related disciplines.
The Need for Institutional Support
Mondisa (2015) desired to understand and interpret the experiences of select
African American STEM mentors in higher education. Specifically, Mondisa’s (2015)
participants included those with doctoral degrees and a history of impacting the success
of African American undergraduate students in STEM fields. Ten African American
mentors were selected to participate in the researcher’s study who were committed to
mentoring underrepresented students in STEM and who had received recognition from
peers and/or nationally for their mentorship. Findings in Mondisa’s (2015) study
suggested race and gender played a critical role in the mentors’ personal and professional
experiences as well as impacting their interactions with mentees.
A study conducted by Johnson (2012) examined the contributions of campus
racial climate perceptions and the college environments on racially diverse women’s
sense of belonging in STEM majors. The students consisted of 1,722 women attending
PWIs. Findings indicated that academic and social supportive climates of the residence
halls were shown to be the strongest factors to an overall sense of belonging. According
to Johnson (2012), academic self-confidence was an additional contributor to an overall
sense of belonging. Lastly, the perceptions of a campus which exhibits a positive racial
climate were also significant in the overall sense of belonging.
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AAW Experiences in HBCUs
HBCUs have a tremendous impact on the increasing numbers of AAW pursuing
and completing their degrees in STEM-related disciplines (Kendricks, Nedunuri, &
Arment, 2013). HBCUs have had success with AAW students, as their faculty and staff
members are similar to the students and have a greater understanding of their
experiences. Moreover, students are more comfortable with mentors or professionals
who they feel understand their struggles (Mondisa, 2015; Stitt, 2015).
HBCUs have been charged with the opportunity to successfully produce African
American students in STEM-related disciplines. However, historically Black women’s
colleges have a more complex challenge as they are expected to graduate qualified AAW
in STEM-related disciplines. Perna et al. (2009) conducted a study examining the
contribution of Spelman College - a historically Black women’s college regarding
preparing AAW for STEM careers. The participants in the study included 19 students, 3
faculty members, and 5 administrators consisting of 6 Black women, 1 Black man, and 1
Latina all who had been employed at Spelman for 2-26 years.
Findings from Perna et al.’s (2009) study suggested participants chose Spelman,
as the institution’s reputation is known for advancing Black women in STEM. Second,
the institution prepared students which led to higher career aspirations and goals in
pursuing post-baccalaureate programs and seeking STEM-related careers. Third,
although there were barriers, participants noted Spelman had created an environment for
students to succeed regardless of challenges due to a plethora of resources made available
to address academic, psychological, and financial barriers that may prevent AAWs
pursuit of achievement. Fourth, the institution focused on student-centered learning as
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there were small classes, easy access to faculty, and an environment that encouraged
supportive peer interaction and numerous opportunities to engage in research as
undergraduates.
AAW Experiences at PWIs
According to the U.S. Department of Commerce, Economic and Statistics
Administration (2011), in an attempt to increase the pipeline for AAW in STEM,
institutions must be aware of challenges that exist and create an environment where
students can thrive. For example, Charleston et al. (2014) examined the experiences of
Black females who majored or had plans of pursing a degree in computer science. The
sample included 15 African American females in a focused group that were all selected
from the 2007 African American Researchers in Computing Sciences (AARCS)
Conference. The undergraduate participants attended HBCUs. All of the graduate
participants were pursuing or have obtained their PhD from PWIs.
The findings from the Charleston et al. (2014) study suggested improvements in
the learning environment such as equitability and inclusion should be enhanced. Support
groups or “safe spaces” should be integrated within the department in an effort to provide
an environment for Black females to express and reflect on negative experiences, develop
self-care strategies, and develop healthy response. In addition, this study highlighted the
importance of having more faculty and students of color within computing programs and
industries.
Many AAW students in STEM struggle with not feeling accepted and supported
within their programs at PWIs (Evans, 2016; Rice, 2011; Stitt, 2015). Often the inability
to have mentors of the same race and gender can produce concerns as these students
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attempt to maneuver through their programs. Borum and Walker (2012) conducted a
study examining undergraduate and graduate experiences of 12 Black women (30 years
to 60 plus years) with doctoral degrees in mathematics who attended HBCUs compared
to those who attended non-HBCUs. Results indicated that women (n=7) who attended
HBCUs reported positive undergraduate experiences as they felt supported by faculty and
peers. The women who did not attend HBCUs indicated receiving some support but also
experiencing minimum support or poor advisement.
In contrast, participants who attended non-HBCUs exhibited an elevated sense of
isolation, which they contributed to their gender or race. Nevertheless, similar
experiences existed with women attending graduate programs regardless of the
institution. Findings in this study suggested that mentorship and group support were
primary factors in whether or not women had positive experiences. All of the women
noted discrimination and lack of support being a factor which nearly hindered or
terminated their pursuit of obtaining their doctoral degrees in mathematics.
Upon arriving to campus, first-generation students should be introduced to all
campus resources to ensure they are aware of services provided; therefore, transitioning
can be a challenge as many students are from small rural areas with a population smaller
than that of the university they are attending (McGee & Bentley, 2017). For many,
attending college is their first experience with independence and having to make
important decisions can be frustrating. According to Alexander and Hermann (2016),
African American female students struggle with campus resources such as seeking
services at the university counseling center due to the clinicians lacking the ability to
understand their personal struggles in STEM education.
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Alexander and Hermann (2016) examined the social, personal, and academic
experiences of eight AAW, graduate students representing six (STEM) fields enrolled at
a PWI in the South. Findings suggested the participants’ experienced racial
macroaggressions from peers and professors, low self-efficacy pertaining to academics
and research, and they lacked peer and institutional support. Alexander and Hermann
(2016) further stated the need for faculty and staff of similar race and gender is
imperative in efforts to support AAW students as they journey to attain degrees in
STEM-related disciplines.
Although the number of African American students attending college has
increased, barriers such as microaggressions remain and may negatively impact students’
college experiences (Willis, 2015). A study conducted by Mendenhall and Lewis (2010),
explored how African American college students experience and respond to racial
microaggressions on PWI campuses. The study included 82 undergraduate and graduate
students from diverse racial and ethnic groups (African American, Asian American,
Latina/o, and Native American). Results from the study indicated that the students
experienced environmental racial microaggressions that may have interfered with their
college experiences.
Moreover, these factors contributed to their negative perception of their
campuses, struggles of self-doubt, frustration, and isolation as they strived to be
successful with limited if any support from faculty despite substantial changes on
campuses that promote diversity and inclusiveness. Rodgers and Summers (2008)
conducted a similar study examining African American students’ retention rates in PWIs
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and concluded that fostering the development of a bicultural identity is an important
aspect of integrating African American students into PWIs.
Squires’s (2016) study examined the experiences of 10 AAW who completed
doctoral degrees in STEM-related disciplines within the past 10 years. Using a snowball
sample, participants were asked to identify others who experienced similar situations
while pursuing their doctoral degrees. Out of the 10 participants, 6 graduated from
HBCUs. The findings from this study suggested that AAW students, faculty, and
administration should be aware of challenges that exist when transitioning from
undergraduate to STEM graduate programs.
The Need for Familial and Peer Support
A study conducted by Smith (2008) indicated the importance of first-generation
AAW feeling a sense of belonging and support from family members as well as the
university. The study examined parental involvement as it related to first generation
AAW students’ college choices. Family plays a major role in the success of AAW as it is
the foundation of support according to Collins (2009). Parker (2013) conducted a study
to explore how familial related factors and the development of science identity influenced
the success of undergraduate STEM majors. The researcher interviewed 10 AAW
undergraduates attending universities in North Carolina and majoring in STEM-related
disciplines.
Findings in Parker’s study showed that African American families and the early
development of science identity formation influenced whether or not participants had
successful experiences in STEM-related disciplines. According to Parker (2013), five
themes surfaced: (a) independence (b) support (c) pressure to succeed (d) adaptation and
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(e) race and gender. These factors provided knowledge regarding how AAW could be
successful academically and persisted in higher education as well as in STEM-related
disciplines.
McPherson (2014) examined the difference between undergraduate AAW who
persisted in hard science majors and those who transferred to social science or health
science majors. This study included 16 AAW undergraduates who were purposively
selected. Results of this study indicated that in order for AAW to persist and maintain
success in hard science majors, there must be individual interest, familial support, and
prior high school experience in math and/or science.
African American Women and the Role of Self-Efficacy
Self-efficacy was coined by Bandura’s social cognitive theory (Bandura, 1986).
According to Bandura, self-efficacy is the belief one has in his or her abilities to attain an
identified goal (Bandura, 1977). The question remains as to why these students continue
to persist in such rigorous programs. Researchers have contributed this persistence to the
individual’s level of self-efficacy (Soto & Yao, 2010; Squires, 2016; Usher, 2009).
Squires (2016) conducted a study examining the lived experiences of 10 African
American women who completed their doctoral degrees in STEM-related disciplines
within the context of the intersection of gender and race.
Findings showed participants in this study struggled with ineffective relationships
with advisors, limited understanding of the writing process, enduring the tedious process
of revisions, and having lack of knowledge regarding the doctoral process. However,
they ascribed their success in the completion of their degrees to the following: (a) having
a clear plan, (b) having responsibility for their writing, (c) actively engaging with their
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advisors, (d) learning the writing style of the advisors, (e) actively seeking support, and
(f) being self-motivated to complete their degrees. Although the participants in this study
experienced many challenges, resiliency and self-efficacy contributed to their success in
their doctoral programs.
Espinosa (2011) conducted a study that examined the pipeline of women of color
in undergraduate STEM-related disciplines and colleges that contributed to their
persistence. The researcher utilized a hierarchical generalized linear model and studied
1,250 women of color and 851 White women who attended 135 institutions across the
United States. The study revealed that of the women of color who persisted, their cohort
was integrated, they actively engaged in STEM-related campus organizations and
research projects, and they had altruistic motivations. Espinosa (2011) argued that
institutions must be aware of the challenges and remove systemic barriers related to
gender and race as women of color strive to persist in STEM-related programs.
A study conducted by Soto and Yao (2010) further contended that more focus
should be placed on the intersection of race and gender when assessing persistence as it
related to women of color pursuing STEM-related doctoral degrees. The study focused
on the retention of women of color in STEM-related doctoral programs and factors
contributing to their persistence. Three prominent factors were found: financial,
socialization, and motivation. The researchers also discovered that group affiliation and
external support networks were influential in the persistence of women of color in
STEM-related doctoral programs.
Although AAW have numerous roles to balance, it can become challenging for
students exploring their academic identities (Stitt, 2015). A study conducted by Stitt
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(2015) exposed how African American female engineer students constructed their
academic identities by focusing on their lived experiences as they attempted to obtain
undergraduate engineering degrees at PWIs. The study included nine African American
female engineers ages 18 to 28. Findings suggested that although the students struggled,
they did not give up on their goals. The participants understood their academic identities
through the use of intersectionality and perseverance. Lastly, the students persisted
although there was lack of ethnic diversity in the programs.
According to Rice (2011), various factors existed which impacted AAWs
experiences in the workforce, challenges encountered, and the amount of support
received to warrant success being achieved. Rice (2011) conducted a study to examine
the career experiences, challenges, and support systems of nine Black female engineers.
Findings suggested macrosytem and microsystem factors impacted their career
experiences. The women utilized support received from family, peers, teachers, minority
networks, mentors, and university resources.
Participants in Rice’s (2011) study noted that some challenges included limited
representation, lack of support from professors, difficulty engaging in peer networks, lack
of diversity in the workplace, and barriers related to their age, race, and gender.
Individually, the participants relied on their self-image, determination, and perseverance
in efforts of being successful. The women reported challenges being their lack of
discipline and focus, difficulty seeking support, and difficulty adjusting to the rigor of the
programs.
A study conducted by Thomas et al. (2009), examined the influences of selfefficacy beliefs, motivational factors, and academic adjustment of 111 AAW in college.
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Findings showed that students who were confident in their ability to succeed were
motivated more to acquire knowledge and reported higher levels of academic adjustment.
The results also suggested that extrinsic motivation did not confirm a relationship
between self-efficacy and academic adjustment. These factors indicated faculty and
higher education administrators must be strategic when considering methods to motivate
AAW.
AAW and the Role of Perseverance
There is a paucity of literature on perseverance of AAW in STEM-related
disciplines. In this study, the term perseverance is defined as whether first-generation
AAW remained in STEM-related disciplines. Harper and Davis (2012) noted
perseverance in the presence of despair can be imperative in the learning process.
Anyaka (2017) conducted a study examining motivation of 10 African American high
school juniors and senior students (five males and five females, three juniors and seven
seniors) who persevered academically despite enduring multiple challenges.
Results in Anyaka’s (2017) study suggested perseverance was an influential factor
for academic success despite encountering challenges beyond the participants’ control.
Findings showed the participants valued their engagement in school and after school
activities as school assisted with improved socialization as well as preparation for
college. According to Anyaka (2017), the participants had an urge to be successful in an
effort to overcome poverty while achieving personal and professional goals.
A study conducted by McNeely, Cobham, and Patton (2015), examined how selfefficacy impacted the career success of five tenured Black women faculty employed at
two PWIs. The findings suggested that a high level of self-efficacy correlated with
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perseverance and the participants’ ability to obtain career goals. Participants in the study
relied on lessons learned from their upbringing, their ability to rely on vicarious
experiences in which they endured difficult situations, and their ability to seek support
and resources to ensure success.
The Evolution of the College Self-Efficacy Inventory (CSEI)
The CSEI was developed by Solberg and colleagues to examine the relationship
between self-efficacy and academic performance of Hispanic students’ adjustment to
college (Solberg et al., 1993). The CSEI was created as researchers desired to access
college efficacy or “the degree of confidence students have in their ability to successfully
perform a variety of college-related tasks” (Solberg et al., 1993, p. 82), in an effort to
examine students’ self-efficacy in multiple aspects while attending college. The CSEI
allowed the researchers to conduct a holistic measure of self-efficacy as it related to
students’ college experiences.
To fully understand the role of self-efficacy and its impact on college
performance, the authors facilitated principal components (PC) analysis consisting of 20
items with three broad categories: course efficacy, social efficacy, and roommate
efficacy. Course efficacy consisted of seven items (e.g. “Research a term paper”)
associated with concerns related to course performance. Social efficacy consisted of
eight items (e.g. “Participate in class discussion”) associated with interpersonal and social
interactions. Roommate efficacy consisted of four items (e.g. “Get along with
roommate(s)”) all of which are associated with interactions with roommates. In regard to
reliability, the study conducted by Solberg and colleagues indicated, “coefficient alpha
estimates were .93 for the total College Self-Efficacy Instrument and .88 for each of the
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Course Efficacy, Roommate Efficacy and Social Efficacy subscales” (Solberg et al.,
1993, p. 89).
A study conducted by Chaudhary and Jain (2015) utilized the CSEI to explore
academic success amongst Indian students. The results indicated that the CSEI was
appropriate and identified significant interrelationships between course, roommate, and
social efficacy for Indian undergraduate students. These factors prove that that CSEI
factors identified a significant impact on the students’ academic performance.
The Evolution of the Grit Scale
The Grit Scale is an inventory used to examine grit. Grit is one’s perseverance
and passion for accomplishing long-term goals (Duckworth, Person, Matthews, & Kelly,
2007). According to Duckworth et al. (2007), the importance of grit has been compared
to be as essential as IQ to high achievement. The Grit Scale is composed of two
subfactors: consistency of interest and perseverance of effort. The subfactor consistency
of interest measures the individual’s interest over long periods of time, whereas
perseverance measures the duration and effort an individual is willing to put forth to
obtain goals even if setbacks and challenges exist.
A study conducted by Duckworth and colleagues (2007) found that gritty students
outperformed peers considered less gritty. The researchers found that students with
higher grade point averages were more gritty than those with lower grade point averages
(r=.25, p < .01). In addition, Duckworth et al. (2007) found that adults with more grit
reported higher educational attainment than adults with less grit although the variable age
was controlled for F (5, 1535) =15.48, p < .001. A study conducted by Duckworth and
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Quinn (2009) examined the correlation between grit and grade point average (GPA);
controlling for age was .30 and .32.
The Grit Scale consists of 12 questions examining one’s consistency of interest
and perseverance of effort to obtain goals despite barriers. Consistency of interest
consists of 6 items (e.g. “My interest change from year to year”) associated with one’s
ability to remain interested in a goal. Perseverance of effort consists of 6 items (e.g. “I
have overcome setbacks to conquer an important challenge”) associated with one’s
willingness to persist and obtain goals regardless of challenges encountered.
Summary of the Review of Related Literature
The studies presented in this literature review examined the influences of the
federally funded TRiO services for students who identify as first-generation students,
students from low-income families, and/or students with disabilities (Graham, 2011).
The program was designed to assist disadvantaged students with the opportunity to
pursue and successfully complete a college degree. TRiO services have been identified
as an enhancement opportunity for students who desire to complete a college degree but
lack the necessary skills or support to be successful (Miller et al., 2011). The ultimate
goal of the federally funded TRiO services is to retain and successfully graduate students
who may be at a disadvantage in comparison to their White counterparts (Hébert, 2018).
College campuses’ demographics have changed tremendously due to an increase
in enrollment for non-traditional students (Adams & Corbett, 2010; Cooper, 2008). Nontraditional students are those who are 25 years of age or older. Traditional students are
those who are ages 18-24 and enter college immediately after high school. Nontraditional students are often responsible for caring for their families and have full-time
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employment which may make the transition difficult. Traditional college students have
less responsibilities as their parents are their primary providers making their transition to
college easier than that of non-traditional students.
For many years, AAW have served as platforms in their communities as they
endeavored to provide quality education to other Black females (Thomas & Jackson,
2007). Although challenges existed, the support and guidance from AAW advocates
paved the way for many AAW to obtain academic success. As such, JNE has provided
great insight regarding challenges of this population and the importance of obtaining a
quality education.
Desegregation of higher education was challenging as AAW attempted to attend
PWIs and receive college degrees (Henry & Glenn, 2009). AAW pioneers encountered
barriers such as racism and sexism in their attempt to provide opportunities for Black
women to attend colleges in the South. Synnott (2008) noted that such achievement was
needed as these individuals desired to improve their quality of life as well as their
families.
Several studies (Alexander & Hermann, 2016; Charleston et al., 2014; Collins,
2009) highlighted experiences of AAW in their pursuit of obtaining STEM-related
degrees. AAW encounter barriers at a higher rate in comparison to African American
men and White women due to intersectionality of being a woman and being Black
(Collins, 2009). Thus, support is greatly needed to ensure these students feel a sense of
belongingness from administration in their efforts to excel both personally and
academically (Evans, 2016).
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First-generation AAW pursuing degrees in STEM-related disciplines must
develop strategies to combat challenges as often times they present to campus with
barriers. These students are the first in their families to pursue college degrees and often
times are from low-income families. Although the enrollment of this population has
increased, there remains a disadvantage due to the lack of training in STEM and the lack
of support provided by institutions to ensure academic success (McCallum, 2016).
Several studies (Johnson, 2012; Mondisa, 2015; Rice, 2011; Stitt, 2015) examined
the importance of institutional support when creating environments in which this
population can thrive. As such, environments in which the students feel an overall sense
of belonging is vital in their academic success. Encountering faculty and staff members
who are similar to students has been identified as a positive way to create lasting
mentorships (Mondisa, 2015). Lastly, creating safe spaces at PWIs will assist students
with feeling accepted and supported at institutions (Charleston et al., 2014).
Research conducted by Smith (2008) and Parker (2013) highlighted the
importance of first-generation AAW receiving familial and peer support in their pursuit
of obtaining college degrees. Family plays an integral role in the success of AAW
(Collin, 2009); therefore, positive influences from family members have been identified
as a key factor in increasing one’s self-confidence to achieve goals (Parker, 2013). Smith
(2008) noted peer support is vital as this population seeks support from individuals with
similar experiences.
The role of self-efficacy and perseverance is important for AAW in their pursuit
of obtaining degrees in STEM-related disciplines. According to Squires (2016), having a
clear plan, seeking support throughout campus, and being self-motivated are key factors
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in students’ success. Anyaka (2017) noted perseverance was an influential factor in the
academic success of students as they valued their academic and social involvement.
Anyaka (2017) further suggested students’ urge to be successful was heavily influenced
by the idea of overcoming poverty.
For this study, the researcher utilized the CSEI and the Grit Scale. The CSEI is an
inventory created by Solberg and colleagues to examine the degree of confidence one has
to complete college-related tasks (Solberg et al., 1993). The Grit Scale was created by
Duckworth and colleagues to examine one’s perseverance and passion for accomplishing
long-term goals (Duckworth et al., 2007).
Although more AAW are enrolling in college and obtaining degrees in STEM-related
disciplines, the pipeline still remains limited in the production of AAW in STEM careers.
As AAW persist in pursuing their dreams, many barriers and challenges exist such as
those within the institutional realm which, at times, failed to acknowledge that inequality
exists. While AAW encounter barriers in their pursuits, it is imperative to acknowledge
their ability to balance multiple responsibilities with help from families, mentors, and
other supportive figures.
Programs such as TRiO exist to provide support needed while transitioning from
low performing high schools to college. The level of self-efficacy possessed by AAW is
a leading factor that influences them to continue striving to accomplish their personal and
professional goals. Thus, it is imperative that institutions are strategic when developing
programs that support this population as they endeavor to successfully complete degrees
in STEM-related disciplines.
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METHODOLOGY
The purpose of this study was to examine whether participation in a TRiO
program statistically significant impacted college self-efficacy and perseverance of firstgeneration AAW in STEM-related disciplines. The researcher also examined whether
age differences impacted college self-efficacy and perseverance of first-generation AAW
in STEM-related disciplines. This chapter will highlight details regarding the
methodology and procedures that were utilized to conduct this study. This chapter will
provide details regarding the research design and methodology used to complete this
study. Additional sections in this chapter include research questions, research design,
variables of the study, population, instrumentation, data collection, and data analysis.
Research Design
The research design used in this study was inferential statistics with a causalcomparative design. Inferential statistics allowed the researcher to make inferences about
first-generation AAW in STEM-related disciplines enrolled in a TRiO program
(Creswell, 2011; Laerd Research, 2018). A causal-comparative design allowed the
researcher to examine future impacts of a TRiO program on AAW in STEM-related
disciplines. A one-way Multivariate Analysis of Variance (MANOVA) allowed the
researcher to examine correlations while utilizing a combination of two or more
dependent variables that are measured at the continuous level (Laerd Research, 2018).
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A one-way Multivariate Analysis of Covariance (MANCOVA) was used to
control for continuous covariate for participants’ grade point average (GPA) and ACT
score (Laerd Research, 2018). A Multiple Regression was used to examine correlations
while utilizing one dependent variable on multiple independent variables. Due to the
paucity of research examining the aforementioned variables combined, this study sought
to highlight whether a relationship exists to understand perseverance of first-generation
AAW in STEM-related disciplines.
Variables of the Study
The variables described in this study are (a) TRiO participation (independent
variable), (b) age (dependent variable), (c) classification level (dependent variable), (d)
family income (dependent variable), (e) course efficacy (dependent variable), (f) social
efficacy (dependent variable), (g) perseverance (dependent variable), (h) consistency
(dependent variable), (i) ACT (dependent variable), and (j) GPA (dependent variable) .
Population
The population for the study consisted of 55 participants enrolled at a large, fouryear, public, doctoral degree- granting institution in the Southeastern rural region of the
United States who identify as first-generation, AAW. Out of the 55 participants, the
researcher identified 31: those who (a) were currently enrolled in STEM-related
disciplines during the spring 2018 semester and (b) were currently enrolled in a TRiO
program. The selected participants were in their freshmen, sophomore, junior, senior or
graduate year of their disciplines as determined by their classification within the
university’s reporting system at the time of data collection. Participants’ email addresses,
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majors, and classifications were obtained from the university’s Office of Institutional
Research & Effectiveness.
Instrumentation
Participants completed a survey consisting of three parts. Part I of the instrument
was the CSEI. Part II was the Grit Scale and Part III consisted of collecting demographic
data (e.g., age, classification and family income).
The CSEI, was developed by Solberg et al. (1993) in an effort to describe the role
of college self-efficacy beliefs and its impact on students’ academic performance and
persistence. In an effort to develop a pool of items used in the inventory, college selfhelp manuals were reviewed to address college-related issues. Initially, there were 40
items identified and rated by six judges independently. Of the 40 items, 20 items were
identified as high consensus amongst the judges individually to measure college selfefficacy.
The CSEI consisted of three subscales: course, social, and roommate efficacy.
Items on the course efficacy subscale consisted of questions regarding the participants’
ability to perform tasks such as manage time effectively; research a term paper; do well
on exams; take good notes in class; understand textbooks; keep up to date with
schoolwork; and write course papers. Items on the social efficacy subscale consisted of
questions such as the participants’ ability to participate in class discussion; ask a question
in class; talk to professors; and talk to university staff.
For this study, the researcher did not utilize the roommate efficacy subscale as it
consisted of questions related specifically to those the participant lives with, whereas the
course and social efficacy subscales are more specific to academic success. Therefore, 4
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items were removed from the inventory to create a 15-item, three-factor model to be
utilized in this study. This scale consists of 15 items measuring students’ confidence in
their ability to successfully engage academically on a 5-point Likert scale ranging from 1
(not at all confident) to 5 (very confident; Garriott, Hudyma, Keene, & Santiago, 2015).
Validity and Reliability of the “College Self-Efficacy Inventory”
CSEI was used in this study as this inventory has had consistency, reliability, and
validity for use. The CSEI was chosen for this study as it has been proven to be valuable
when exploring college self-efficacy amongst minority populations. Previous studies
have identified success utilizing CSEI to explore college efficacy for Hispanic students,
Afro- American students, and Indian students (Solberg et al., 1993; Thomas, Wolters,
Horn, & Kennedy, 2013; Chaudhary & Jain, 2015).
Solberg and colleagues (1993) utilized CSEI to examine whether or not
differences existed regarding self-efficacy for acculturation, gender, and class. A
MANOVA and univariate ANOVAs discovered no significant difference existed between
the levels of self-efficacy for the variables examined. The researchers established
reliability “for internal consistency using coefficient alpha” (p. 89).
Coefficient alpha was established at .93 for the CSEI in its entirety and .88 was
established for each subscale. In an effort to establish convergent and discriminant
validity, Solberg et al. (1993) utilized a correlational matrix consisting of the instruments
used in the study. Lastly, Solberg et al. (1993) “submitted to a principal components
analysis with varimax rotation” (p. 89).
As reported by Garriott and colleagues (2015), the CSEI was given to 414 college
students who were recruited from two 4-year universities. This study examined academic
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and life satisfaction amongst first- and non-first-generation college students. Twenty-one
items were ranked on a Likert scale ranging from 0 (not at all confident) to 10 (very
confident). A factor analysis was used and revealed three subscales including course,
roommate and social efficacy. Coefficient alphas for the scores were .91 for the full
scale, .85 for the course subscale, .80 for the roommate subscale, and .84 for the social
subscale. In a prior study (Ojeda, Flores, & Navarro, 2011), the coefficient alphas for
scale scores ranged from .90 to .93.
Grit Scale
The “Grit Scale” was developed by Duckworth et al. (2007) in an effort to
examine perseverance and passion for long-term goals. The Grit Scale is a 12-items scale
ranked on a 5-point Likert scale ranging from 1 (very much like me) to 5 (not like me at
all).
The Grit Scale consists of two subscales: consistency of interest and perseverance
of effort. Items on the consistency of interest subscale consisted of questions such as
"My interest changes from year to year," "I have been obsessed with a certain idea or
project for a short time but later lost interest," and "I often set a goal but later choose to
pursue a different one." Items on the perseverance of effort subscale consists of
questions such as "I have overcome setbacks to conquer an important challenge,”
“Setbacks don’t discourage me,” and “I am a hard worker.”
Validity and Reliability of the “Grit Scale”
The Grit Scale was used in this study as this inventory has had consistency,
reliability, and validity for use. The Grit Scale was chosen for this study as it has been
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shown to be valuable when exploring perseverance and passion amongst African
American college students attending a PWI. Strayhorn (2014) conducted a study
predicting grades for Black males attending a PWI. The results suggested that grit
positively related to college grades for Black males.
Initially, the pool consisted of 27 items used to construct the Grit Scale; however,
10-items were eliminated due to “item-total correlations, internal reliability, coefficients,
redundancy, and simplicity of vocabulary” (p.1090). A total of 12 items were retained
due to high internal consistency for the overall scale and for each subscale. Coefficient
alpha was established at .85 for the Grit Scale in its entirety, .84 for the consistency of
interests, and .78 was established for perseverance of effort.
Data Collection
The data collection process for this study included obtaining email addresses,
major, and classification from the university’s Office of Institutional Research &
Effectiveness. Prior to beginning the data collection process, the proposal was submitted
to the Institutional Review Board (IRB) at Mississippi State University for approval.
After which, participants were sent an e-mail invitation clearly describing the purpose of
the study and the option to participate.
A web link was provided to participants in their email invitation to click on
Survey Monkey to access the survey. Participants were asked to provide consent
electronically before proceeding with the survey. Next, the participants were presented
with demographic questions as well as instructions on how to answer items related to
evaluating how confident they think they would be in performing career related tasks.
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The participants utilized approximately 10-15 minutes to complete the instrument. In
addition, participants were informed that they could withdraw from the study at any time.
A password-protected file coded system was used to maintain records ethically.
Data Analysis
Data from this study were analyzed using SPSS version 24 software program. A
predictive statistical analysis was used as it allowed the researcher to predict the
relationship between a dependent variable and two or more independent variables (Laerd
Research, 2018). Information such as the mean, median and frequency was used to
describe demographic variables as well.
In step one, a one-way MANOVA methodology was identified as the best fit for
this study as it is an inferential causal-comparative analysis that examined some of the
variables to determine what relationships may exist. This study was designed to identify
whether participation in a TRiO program (independent variable) impacted course efficacy
(dependent variable), social efficacy (dependent variable), consistency of interest
(dependent variable), and perseverance of effort (dependent variable) of first-generation
AAW in STEM-related disciplines. This study was also designed to identify whether age
(independent variable), classification (independent variable), and family income
differences (independent variable) impacted course efficacy (dependent variable), social
efficacy (dependent variable), consistency of interest (dependent variable), and
perseverance of effort (dependent variable) of first-generation AAW in STEM-related
disciplines.
The dependent variables college self-efficacy (course efficacy and social efficacy)
and perseverance (consistency of interest and perseverance) of effort were all continuous
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variables (measured by a Likert scale). In the second step, a one-way MANCOVA was
used to control for continuous covariate for participants’ GPA and ACT score (Laerd
Research, 2018). At step three, a Multiple Regression was used to examine social
efficacy (dependent variable), number of years of participation in a TRiO program
(independent variable), participants’ GPA (independent variable) and ACT score
(independent variable) of first-generation AAW in STEM-related disciplines.
Research Question One
Is there a statistically significant difference in the impact of college self-efficacy
and perseverance of first-generation AAW in STEM-related disciplines based on their
participation in a TRiO program?
This question was answered by analyzing survey items on the “College SelfEfficacy Inventory” three-factor model to measure course and social efficacy. These
items were measured on a 5-point Likert scale with a score scale from 15-75. During
step one, the average of items 1 through 15 for each participant was loaded into the
MANOVA model under the dependent variables course efficacy and social efficacy.
During the second step, the researcher used a MANCOVA with controlled variables
being the participants’ GPA and ACT score. After the analysis was conducted, there was
a positive correlation between social efficacy and the number of years of participation in
a TRiO program. Therefore, step three consisted of conducting a Multiple Regression to
examine dependent variable social efficacy and independent variables number of years of
participation in a TRiO program, participants’ GPA and ACT score.
The researcher measured perseverance by analyzing survey items on the “Grit
Scale.” These items were measured on a 5-point Likert scale with a score ranging from
44

12-60. First, the average of items 1 through 12 for each participant were loaded into
MANOVA model under the dependent variables consistency of interest and perseverance
of effort. Second, the researcher used a MANCOVA with controlled variables being the
participants’ ACT score and GPA. Third, a Multiple Regression was used to examine
dependent variable social efficacy and independent variables number of years of
participation in a TRiO program, participants’ GPA and ACT score.
Research Question Two
Is there a statistically significant difference in the impact of college self-efficacy
and perseverance of first-generation AAW in STEM-related disciplines based on their
demographic characteristics (e.g., age, classification, family income)?
This question was answered by analyzing survey item 2 on the demographic
questionnaire. During step one, the researcher analyzed items on the “College SelfEfficacy Inventory” three-factor model to measure course and social efficacy. These
items were measured on a 5-point Likert scale with a score scale from 15-75. The
average of items 1 through 15 for each participant was loaded into the MANOVA model
under the dependent variables course efficacy and social efficacy. During step two, the
researcher used a MANCOVA with controlled variables being the participants’ GPA and
ACT score.
The researcher measured perseverance by analyzing survey items on the “Grit
Scale” in the first step. These items were measured on a 5-point Likert scale with a score
ranging from 12-60. The average of items 1 through 12 for each participant was loaded
into MANOVA model under the dependent variables consistency of interest and
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perseverance of effort. The researcher used a MANCOVA with controlled variables
being the participants’ ACT score and GPA in the second step.

46

RESULTS
The purpose of this study was to examine whether participation in a TRiO
program statistically significantly predicts college self-efficacy and perseverance of firstgeneration AAW in STEM-related disciplines. A total of 55 women participated in the
study.
Table 1 displays the frequency counts for selected variables. Table 2 displays the
psychometric characteristics for the four summated scale scores. Table 3 displays the
Spearman correlations for selected variables with the four scale scores. Table 4 displays
the Spearman correlations for selected variables with the two TRiO participation
variables (number of years of participation and whether the women participated in
TRiO). To answer Research Question 1, Table 5 displays the one-way MANCOVA test
for the four scale scores based on TRiO participation controlling for ACT and GPA. To
answer Research Question 2, Tables 6 through 8 display the one-way MANCOVA tests
for the four scales based on age category (Table 6), classification level (Table 7), and
family income (Table 8). Table 9 displays the Bonferroni post hoc tests for the
perseverance score based on family income controlling for the student’s ACT and GPA
scores.
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Description of the Sample
Table 1 displays the frequency counts for selected variables. Student ACT scores
ranged from 16 to 31 (M = 21.64, SD = 3.96). About two-thirds of the sample (65.5%)
had a GPA between 2.50 and 3.49. Most students (80.0%) were between 18 and 21 years
of age. Forty-four percent of the sample did not participate in TRiO but some reported
participating for as many as four years. As for student classification level, the most
common level was senior (38.2%) followed by equal numbers of sophomores, juniors,
and graduate students (n = 11 each). Family income ranged from below $10,000 (10.9%)
to $40,000 to $49,999 with the median income being $26,500 (Table 1).
Table 1
Frequency Counts for Selected Variables
Variable
Category
n
%
________________________________________________________________________
ACT Score
16 to 19
20 to 24
25 to 31

19
24
12

34.5
43.6
21.8

Lower
2.50-3.49
3.50-4.00

3
36
16

5.5
65.5
29.1

18-21
22-24
29-31
32-34
35-39

44
5
2
3
1

80.0
9.1
3.6
5.5
1.8

GPA

Age Category
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Table 1 (Continued)
Years in TRIO
None
Less than 2 years
2 years
3 years
4 years

24
8
7
11
5

43.6
14.6
12.7
20.0
9.1

Freshman
Sophomore
Junior
Senior
Graduate Student

1
11
11
21
11

1.8
20.0
20.0
38.2
20.0

Classification

Family Income
Below $10,000
6
10.9
$10,000-$20,999
6
10.9
$21,000-$31,999
22
40.0
$32,000-$39,999
10
18.2
$40,000-$49,999
11
20.0
________________________________________________________________________
Note. N = 55.
Table 2 displays the psychometric characteristics for the four summated scale
scores. Two of the four scales (perseverance [α = .59], and course efficacy [α = .65]) had
Cronbach alpha reliability coefficients which were lower than desired (α < .70).
Coefficients of this size are not uncommon when the sample is small (N = 55) and the
number of items in each scale is few (Creswell, 2011; Laerd Research, 2018; Table 2).
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Table 2
Psychometric Characteristics for the Summated Scale Scores
________________________________________________________________________
Number
Scale Scores
of Items
M
SD
Low
High
α
________________________________________________________________________
Perseverance
6
4.27
0.47
3.00
5.00
.59
Consistency
6
3.40
0.74
1.67
4.83
.73
Course Efficacy
7
4.39
0.42
3.43
5.00
.65
Social Efficacy
8
4.29
0.61
2.88
5.00
.81
________________________________________________________________________
Note. N = 55.
Preliminary Analyses
Table 3 displays the Spearman correlations for selected variables with the four
scale scores. Spearman correlations were used instead of the more common Pearson
correlations due to the sample size (N = 55). Also, due to the sample size and the
exploratory nature of this study, findings that are significant at the p <.10 level were
noted to suggest possible avenues for future research. Perseverance scores were
negatively correlated with the student’s ACT score (rs = -.25, p = .07) and their family
income (rs = -.24, p = .08). The students’ social efficacy score was negatively correlated
with their ACT score (rs = -.53, p = .001) and their age (rs = -.27, p = .04) but positively
correlated with their years in TRiO (rs = .50, p = .001; Table 3).
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Table 3
Spearman Correlations for Selected Variables with Scale Scores
________________________________________________________________________
Scale Score
____________________________________________________
Course
Social
Variable
Perseverance Consistency
Efficacy
Efficacy
_______________________________________________________________________
ACT Score
-.25 *
.06
-.12
-.53 *****
GPA
.11
.12
.14
-.21
Age
.09
.02
.05
-.27 **
Years in TRIO
.05
-.02
.20
.50 *****
Classification
-.07
-.14
.01
-.16
Family Income
-.24 *
.11
-.15
-.14
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
Table 4 displays the Spearman correlations for selected variables with the two
TRiO participation variables (years of participation and whether the women participated
in TRiO). Years of participation in TRiO was negatively related to the students’ ACT
score (rs = -.52, p = .001), their GPA (rs = -.27, p = .05), and their age (rs = -.43, p = .001)
but positively correlated with their social efficacy score (rs = .50, p = .001). Whether the
women participated in TRiO was negatively related to the students’ ACT score (rs = -.50,
p = .001), their GPA (rs = -.24, p = .07), their age (rs = -.39, p = .004) and their
classification level (rs = -.25, p = .06) but positively correlated with their social efficacy
score (rs = .41, p = .002; Table 4).
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Table 4
Spearman Correlations for Selected Variables with TRIO Participation Variables
________________________________________________________________________
Years of
Attended
Variable
Participation a
TRIO b
________________________________________________________________________
Perseverance Score
.05
-.01
Consistency Score
-.02
-.08
Course Efficacy Score
.20
.09
Social Efficacy Score

.50 *****

.41 ****

ACT

-.52 *****

-.50 *****

GPA

-.27 **

-.24 *

Age
-.43 *****
-.39 ****
Classification
-.13
-.25 *
Family Income
-.18
-.18
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
a
Years of Participation: 0 = None to 4 = Four Years.
b
Attended Program: 0 = No 1 = Yes.
Answering the Research Questions
Research Question 1 was “Is there a statistically significant difference in the
impact of college self-efficacy and perseverance of first-generation AAW in STEMrelated disciplines based on their participation in a TRiO program?” To answer this,
Table 5 displays the one-way MANCOVA test for the four scale scores based on TRiO
participation controlling for ACT and GPA. Inspection of the table found the covariates
of GPA (p = .04) and ACT (p = .005) to be significant. However, whether the women
participated in TRiO was not significant (p = .18). A further step-down analysis using a
series of one-way ANCOVA tests found participation in TRiO to not be different for the
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perseverance score (p = .33), the consistency score (p = .95), the course efficacy score (p
= .79), and the social efficacy score (p = .16).
Tables 6 through 13 display a Multiple Regression test for the four scale scores
based on participation in a TRiO program, the number of years of participation in a TRiO
program, ACT and GPA. Inspection of these tables found that there was a statistically
significant difference in the social efficacy score, the number of years of participation in
a TRiO program in R2 of .382, F (3,51) =10.526, p <.001). The variable corresponding to
the number of years of participation in a TRiO program was the best predictor of social
efficacy (β=.29, p < .001).
Table 5
MANCOVA Test for the Four Scales Based on TRIO Participation Controlling for ACT
and GPA
________________________________________________________________________
Partial Eta
Variable
Lambda
F
p
Squared
__________________________
______________________________________________
Intercept
0.19
49.88
.001
.806
GPA
0.81
2.81
.04
.190
ACT
0.74
4.26
.005
.262
a
TRIO Participation
0.88
1.63
.18
.120
________________________________________________________________________
Note. N = 55.
a
TRIO Participation: 0 = No 1 = Yes.

53

Table 6
Multiple Regression Predicting Social Efficacy Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Years of Participation a
.299 ***** (3,51)
.382
.346
GPA
-.111
ACT
-.378
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
a
Years of Participation: 0 = None to 4 = Four Years.
Table 7
Multiple Regression Predicting Course Efficacy Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Years of Participation a
.175 (3,51)
.070
.016
GPA
.193
ACT
-.007
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
a
Years of Participation: 0 = None to 4 = Four Years.
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Table 8
Multiple Regression Predicting Perseverance Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Years of Participation a
-.115 (3,51)
.146
.095
GPA
.151
ACT
-.414
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
a
Years of Participation: 0 = None to 4 = Four Years.
Table 9
Multiple Regression Predicting Consistency Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Years of Participation a
.059 (3,51) .034
-.023
GPA
.125
ACT
.143
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
a
Years of Participation: 0 = None to 4 = Four Years.
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Table 10
Multiple Regression Predicting Social Efficacy Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Attended Program b
.223 (3,51)
.353
.315
GPA
-.130
ACT
-.412
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
b
Attended Program: 0 = No 1 = Yes.

Table 11
Multiple Regression Predicting Course Efficacy Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Attended Program b
.009
(3,51)
.048
-.008
GPA
.180
ACT
-.148
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
b
Attended Program: 0 = No 1 = Yes.
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Table 12
Multiple Regression Predicting Perseverance Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Attended Program b
-.185 (3,51)
.161
.111
GPA
.156
ACT
-.452
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
b
Attended Program: 0 = No 1 = Yes.

Table 13
Multiple Regression Predicting Consistency Score
________________________________________________________________________
Independent variable
β
Ϝ
Total Ɍ2 Total Ɍ2 adj
________________________________________________________________________
Attended Program b
-.011 (3,51)
.032
-.025
GPA
.121
ACT
.108
________________________________________________________________________
* p < .10. ** p < .05. *** p < .01. **** p < .005. ***** p < .001.
Note. N = 55.
b
Attended Program: 0 = No 1 = Yes.
Research Question 2 was, “Is there a statistically significant difference in the
impact of college self-efficacy and perseverance of first-generation AAW in STEMrelated disciplines based on their demographic characteristics (e.g., age, classification,
family income)?” To answer this question, Tables 14 through 16 display the one-way
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MANCOVA tests for the four scale scores based on age category (Table 14),
classification level (Table 15), and family income (Table 16) controlling for ACT and
GPA.
Inspection of Table 14 found the covariate of GPA not to be significant (p = .16)
but the covariate of ACT was significant (p = .001). However, age category was not
significant (p = .57). A further step-down analysis using a series of one-way ANCOVA
tests found age category to not be different for the perseverance score (p = .89), the
consistency score (p = .83), the course efficacy score (p = .67), and the social efficacy
score (p = .16).
Table 14
MANCOVA Test for the Four Scales Based on Age Category Controlling for ACT and
GPA
________________________________________________________________________
Partial Eta
Variable
Lambda
F
p
Squared
________________________________________________________________________
Intercept
0.16
64.13
.001
.842
GPA
0.88
1.70
.16
.124
ACT
0.64
6.88
.001
.364
a
Age Category
0.94
0.74
.57
.058
________________________________________________________________________
Note. N = 55.
a
Age Category: 0 = 18-21 1 = Older.
Inspection of Table 15 found the covariate of GPA not to be significant (p = .06)
but the covariate of ACT was significant (p = .001). However, student classification
level was not significant (p = .49). A further step-down analysis using a series of oneway ANCOVA tests found student classification level to not be different for the
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perseverance score (p = .28), the consistency score (p = .39), the course efficacy score (p
= .75), and the social efficacy score (p = .68).
Table 15
MANCOVA Test for the Four Scales Based on Classification Controlling for ACT and
GPA
________________________________________________________________________
Partial Eta
Variable
Lambda
F
p
Squared
________________________________________________________________________
Intercept
0.15
68.38
.001
.853
GPA
0.83
2.48
.06
.174
ACT
0.65
6.43
.001
.354
a
Classification
0.86
0.94
.49
.074
________________________________________________________________________
Note. N = 55.
a
Classification: 1 = Lower Class 2 = Upper Class 3 = Graduate.
Inspection of Table 16 found the covariate of GPA to be significant (p = .01) and
the covariate of ACT was significant (p = .003). However, family income level was not
significant (p = .10). A further step-down analysis using a series of one-way ANCOVA
tests found family income to be different for the perseverance score (p = .02), but not for
the consistency score (p = .96), the course efficacy score (p = .44), and the social efficacy
score (p = .18).
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Table 16
MANCOVA Test for the Four Scales Based on Family Income Controlling for ACT and
GPA
________________________________________________________________________
Partial Eta
Variable
Lambda
F
p
Squared
________________________________________________________________________
Intercept
0.16
62.61
.001
.845
GPA
0.76
3.54
.01
.236
ACT
0.71
4.63
.003
.287
Family Income a
0.68
1.59
.10
.121
________________________________________________________________________
Note. N = 55.
a
Family Income: 1 = Below $21,000 to 4 = $40,000-$49,999.
Table 17 displays the Bonferroni post hoc tests for the perseverance score based
on family income controlling for student ACT and GPA. Women who had a family
income between $40,000 and $49,999 had significantly lower perseverance scores (M =
3.90) than the women in either the $21,000-$31,999 family income category (M = 4.39)
or the women in the $32,000-$39,999 family income category (M = 4.45) (Table 9).
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Table 17
Bonferroni Post Hoc Tests for Perseverance Based on Family Income Controlling for
ACT and GPA
________________________________________________________________________
Income Category a
M
SE
________________________________________________________________________
1. Below $21,000

4.25

0.12

2. $21,000-$31,999

4.39

0.09

3. $32,000-$39,999

4.45

0.13

4. $40,000-$49,999
3.90
0.13
________________________________________________________________________
a
Bonferroni post hoc tests: 4 < 2, 3 (p < .05 level); no other pair of means were
significantly different at the p < .05 level.

Summary of Results
This chapter has presented the statistical results obtained from this study. The
researcher used a MANOVA model to examine the independent variable TRiO and the
dependent variables course efficacy, social efficacy, consistency of interest and
perseverance of effort. A MANCOVA was used with controlled variables being the
participants’ GPA and ACT score. The researcher used a Multiple Regression to
examine dependent variable social efficacy and independent variables number of years of
participation in a TRiO program, participants’ GPA and ACT score.
This study used survey responses from 55 women to examine whether
participating in TRiO programs statistically significantly predicted college self-efficacy
and perseverance of first-generation AAW in STEM-related disciplines. In analyzing the
data for Research Question 1 (differences based on TRiO participation) the researcher
found no significant differences between the groups (Table 5). However, for research
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question 1 the researcher found a significant difference between the social efficacy score
and the number of years of participation in TRiO (Tables 6 through 13). In analyzing the
data for Research Question 2 (differences based on age category, student classification
level, and family income) the researcher also found no significant differences between
the groups (Tables 14 through 16). In Chapter V, a summary, discussion, conclusions,
and recommendations will be described.
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SUMMARY, DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
The purpose of this study was to examine whether participation in a TRiO
program statistically significantly predicted college self-efficacy and perseverance of
first-generation AAW in STEM-related disciplines in comparison to those who are not
enrolled in a TRiO program. Specifically, this study was designed to answer the
following research questions:
1. Is there a statistically significant difference in the impact of college selfefficacy and perseverance of first-generation AAW in STEM-related
disciplines based on their participation in a TRiO program?
2. Is there a statistically significant difference in the impact of college selfefficacy and perseverance of first-generation AAW in STEM-related
disciplines based on their demographic characteristics (e.g., age,
classification, family income)?

The research design for this study was inferential statistics with a causalcomparative design. Inferential statistics allowed the researcher to make inferences about
first-generation AAW in STEM-related disciplines enrolled in a TRiO program
(Creswell, 2011; Laerd Research, 2018). A causal-comparative design allowed the
researcher to examine future impacts of a TRiO program on AAW in STEM-related
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disciplines. A one-way MANOVA allowed the researcher to examine correlations while
utilizing a combination of two or more dependent variables that were measured at the
continuous level (Laerd Research, 2018). A one-way MANCOVA was used to control
for continuous covariate for participants’ GPA and ACT score (Laerd Research, 2018).
Participants in the study completed a three-part survey instrument. Part I of the
instrument, “College Self-Efficacy Inventory” was designed to collect data that examined
the degree of confidence students have in their ability to successfully perform a variety of
college-related tasks” (Solberg et al., 1993, p. 82). Part II, “Grit Scale” was designed to
collect data that examined one’s perseverance and passion for accomplishing long-term
goals (Duckworth et al., 2007). Part III of the instrument was designed to collect
demographic data (e.g., age, classification, family income) and determined participation
in a TRiO program.
Discussion
This study provides some preliminary evidence on the relationship found between
the impact of college self-efficacy and perseverance of first-generation AAW in STEMrelated disciplines based on their participation in a TRiO program. Given the small
sample size in this study, the results were skewed between impact of college self-efficacy
and perseverance of first-generation AAW in STEM-related disciplines based on their
demographic characteristics (e.g., age, classification, and family income). STEM
programs have been shown to be effective for African American women; however, there
is a lack of research in regard to a study on a small sample size.
Studies conducted by Evans (2016) and Alexander and Hermann (2016), found
that colleges and universities pride themselves in providing resources for students which
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creates a sense of belongingness and investment in the university in which these students
are enrolled. However, the findings in this study suggested that there was no relationship
between student participation and STEM persistence. The results in this study might
imply that students must feel supported in their selected disciplines in order to persist.
The TRiO support programs do provide student participation opportunities, and future
studies should address the relationship between student participation and STEM
persistence.
The results of this study support McCallum’s (2016) study, which found African
American students have high expectations and are taught that obtaining a quality
education will provide opportunities for the individual, as well as for their family.
According to the findings in this study, controlling for ACT and GPA, the covariate GPA
was significant, and the covariate ACT was significant. The results showed that family
income was not statically significant. However, the results indicated that family income
was different for perseverance, but not for consistency, course efficacy, and social
efficacy. In support of McCallum’s study, the findings in this study suggested women
who had higher perseverance had lower family income. This finding could be a result of
participants having insight regarding the possibilities for their families if their incomes
were higher.
This study challenges previous findings of some researchers as the results
suggested that there was no difference in participation in a TRiO program for the
perseverance score, the consistency score, the course efficacy score, and the social
efficacy score. Hébert (2018) and Petty (2014) suggested getting first-generation college
students enrolled in college is a struggle when transitioning from low-performing high
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schools. According to the Pell Institute (2009), TRiO provides opportunities for students
to successfully transition from high school to college by providing tutorial services,
counseling/mentorship, and remedial instructions for all those who are enrolled in the
program. However, the results from this study indicated that participation in a TRiO
program was negatively related to the students’ ACT score, but positively correlated with
their social efficacy score. A possible explanation could imply that participation in a
TRiO program increases social efficacy or those with high levels of social efficacy are
attracted to a program like TRiO.
This study found that there was no statistically significant difference in the impact
of college self-efficacy and perseverance of first-generation AAW in STEM-related
disciplines based on their participation in a TRiO program controlling for ACT and GPA.
However, Charleston et al. (2014) examined the experiences of Black females who
majored or had plans of pursuing a degree in computer science. The findings from
Charleston’s et al. (2014) study suggested improvements in the learning environment
such as equitability and inclusion should be enhanced. The authors indicated that support
groups or “safe spaces” should be integrated within departments to provide an
environment for Black females to express and reflect on negative experiences, develop
self-care strategies, and develop healthy responses. In addition, Charleston et al. (2014)
highlighted the importance of having more faculty and students of color within
computing programs and industries.
The results from this study challenged previous findings of researchers such as
Hébert (2018) and Miller et al. (2011), who suggested the ultimate goal of the federally
funded TRiO services is to retain and successfully graduate students who may be at a
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disadvantage in comparison to their White counterparts. This study highlighted the
importance of the number of years of participation in a TRiO program rather than just
being enrolled as a catalyst for high levels of social efficacy. In their studies, Hébert
(2018) and Miller et al. (2011) discovered that TRiO services have been identified as an
enhancement opportunity for students who desire to complete a college degree but lack
the necessary skills or support to be successful.
First-generation AAW enrolled in a TRiO program have lower ACT scores but
have higher social efficacy in comparison to those not enrolled in a TRiO program. This
difference might exist due to TRiO programs providing social opportunities for students
to engage throughout the academic year. First-generation AAW not enrolled in a TRiO
program have higher ACT scores but graded themselves lower in social efficacy. The
researcher concluded that maybe these students allot more time and effort into studying
and reading instead of socializing
The results from this study also challenged previous findings of Cowan and Pitre
(2009), who noted that there must be a clear and concise commitment to the development
of support programs to enhance the learning experience for students from minority
backgrounds, providing equity for all while enhancing learning experiences. TRiO has
been identified as the program to improve learning experiences for minorities (Graham,
2011). Regardless of the students’ socioeconomic background, by participating in a
TRiO program, students will be granted the same opportunities as their peers to succeed
in challenging environments (Graham, 2011).
In this study, a comparison was conducted with participants enrolled in a TRiO
program in comparison to those who were not. Findings indicated that there was no
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difference in the impact of college self-efficacy and perseverance. However, the findings
did indicate that there was a difference between social efficacy and the number of years
of participation in a TRiO program, which could imply the more years of participation in
a TRiO program increases social efficacy rather than participants being enrolled for a
short period. This finding challenged that of Duckworth et al. (2007) who found that
adults with more grit reported higher educational attainment than adults with less grit
although the variable age was controlled for F (5, 1535) =15.48, p < .001. A study
conducted by Duckworth and Quinn (2009) examined the correlation between grit and
GPA; controlling for age was .30 and .32.
The results of this study were consistent with Anyaka (2017) who conducted a
study examining motivation of 10 African American high school junior and senior
students (five males and five females, three juniors and seven seniors) to persevere
academically despite enduring multiple challenges. The results suggested perseverance
was an influential factor for academic success despite encountering challenges beyond
the participants’ control. Moreover, the findings showed that the participants valued their
engagement in school and after school activities, as school assisted with improved
socialization as well as preparation for college.
According to the findings in this study, the more the number of years of
participation in a TRiO program, the more social efficacy existed. The findings could
imply that TRiO participation increases students’ confidence by providing tutorial
services, peer and academic mentorship, counseling/support groups, and career
exploration, etc. This could also mean extroverts are attracted to a program like TRiO.
Thus, a couple of possibilities may exist: (a) social support and encouragement provided
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by TRiO programs assist students with blossoming and becoming more confident or (b)
naturally social people will gravitate to a program like TRiO. Either hypothesis could be
possible; therefore, future research should include interviewing TRiO participants.
This study differs from those of Ross (2017), who examined the perspectives of
older African American female students and the role of personal and campus factors in
their persistence in pursuing a degree in higher education. Results from this study
indicated that African American females’ strong desire to increase their income and
family dynamics were motivating factors that compelled them to succeed in higher
education. Findings revealed that participants who remained in college changed their
network of friends and persevered regardless of barriers encountered, whereas the
participants that dropped out of college maintained their same friend groups and had
difficulty balancing college and other responsibilities.
This study found that there was not a statistically significant difference in the
impact of college self-efficacy and perseverance of first-generation AAW in STEMrelated disciplines and their demographic characteristics (e.g., age, classification, and
family income) after controlling for ACT and GPA. However, a study conducted by
Adams and Corbett (2010) examined how traditional and non-traditional students report
their experiences in college. Results showed that non-traditional students prepared for
their courses at least 6 hours per week in comparison to only half as many hours
traditional students spent preparing for their courses. Traditional students reported higher
satisfaction in their social expectations; however, non-traditional students noted
presenting to college without any expectations of engaging socially. The researcher in
this study found that there was no statistically significant multivariate difference between
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TRiO women and non-TRiO women after controlling for GPA and ACT. In addition,
there was no statistically significant multivariate difference between young women and
older women after controlling for GPA and ACT.
The findings in this study also differ from those of Peterson (2017) who found in
his study that the transition to college is easier for traditional college students as they are
more likely to rely on their parents for financial support. Traditional students may attend
college due to the expectations of their parents and other social networks. According to
the findings in this study, first-generation AAW enrolled in a TRiO program are younger,
less likely to be graduate students, and have less family income in comparison to those
who are not enrolled in a TRiO program. This study extends prior research in several
important ways as it provides insight regarding the role of course efficacy, social
efficacy, perseverance, and consistency of TRiO participants. Due to the unique
population utilized in this study, many of the participants are from rural areas. Thus,
resulting in their similar experiences related to the variables utilized in this study in
particular family income which can be a catalyst for obtaining educational resources.
TRiO participants had lower ACT scores and lower GPAs in comparison to those who
were not enrolled in a TRiO program.
According to the findings in this study, there was not a statically significant
difference in the impact of college self-efficacy and perseverance of first-generation
AAW in STEM-related disciplines based on their participation in a TRiO program, when
controlling for ACT and GPA. This study used survey responses from 55 AAW pursuing
STEM-related disciplines. Findings showed that the covariates ACT and GPA were
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significant. However, participation in a TRiO program was not statically significant for
perseverance, consistency, course efficacy and social efficacy.
According to the findings in this study, there was not a statically significant
difference in the impact of college self-efficacy and perseverance of first-generation
AAW in STEM-related disciplines based on their demographic characteristics (e.g., age,
classification, family income) when controlling for ACT and GPA. The findings showed
the covariate ACT was significant, but the covariate GPA was not significant. The age
category was not significant for perseverance, consistency, course efficacy, and social
efficacy.
Controlling for ACT and GPA, the findings in this study showed that the
covariate of GPA was not significant. However, the covariate of ACT was significant.
The student classification level was not significant. Student classification was not
different for perseverance, consistency, course efficacy, and social efficacy.
First-generation AAW not enrolled in a TRiO program have higher ACT scores
but graded themselves lower in perseverance. This might mean non-TRiO students have
an increased academic ability; thus, rating themselves lower in their perseverance.
Another possibility could be the more accomplishments achieved by non-TRiO students
the more humility exists regarding accomplishments. This could be a result of non-TRiO
students taking ownership and believing they are obligated to perform well academically.
Also, students with higher ACT scores could very well be genetically smarter or well
trained as students. Moreover, their ability to easily receive and master information
could result in school being easy for them.
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After controlling for ACT and GPA, first-generation AAW not enrolled in a TRiO
program have higher GPA scores but graded themselves lower in social efficacy. Again,
maybe these students spend the majority of their time preparing and completing academic
obligations. Thus, being less likely to engage socially with others whether it is due to a
personal choice or simply being introverts. The researcher found that there was no
statistically significant multivariate difference based on classification after controlling for
GPA and ACT. There was a statistically significant multivariate difference between
family income and perseverance; however, there was no statistically significant
multivariate difference between family income, consistency, course efficacy, and social
efficacy controlling for GPA and ACT.
This study extends gaps in previous studies identified in the literature as the
results in this study indicate a statistically significant difference between the number of
years of participation in a TRiO program and social efficacy of first-generation AAW
pursing STEM-related disciplines in comparison to those who are not enrolled in a TRiO
program. This could be a result of a TRiO program providing opportunities for social
engagement in numerous forms. The results in this study indicated that participants who
are more social and identified as extroverts are more likely to be attracted to a TRiO
program. Results from this study might also mean a TRiO program assists with
increasing social efficacy in participants who may identify as introverts as they continue
engagement in the program. TRiO participants enrolled at this large, four-year, public,
doctoral degree- granting institution in the Southeastern rural region of the United States
are provided social opportunities such as seminars which introduce students to campus
resources, group networking sessions, peer mentorship, tutorial assistance, and academic
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counseling. Thus, providing additional support and encouragement for students to persist
and complete their degrees, while ensuring participants have a well-balanced college
career.
Conclusions and Implications of the Study
The demand for qualified minority professionals completing an undergraduate or
graduate degree in STEM has been of great necessity in recent years (NSF, 2017).
Although findings from researchers such as Evans (2016) and Noriega (2011) concluded
that first-generation AAW encounter barriers at a higher rate in their pursuit of obtaining
a college degree, this population managed to develop coping strategies to persist during
challenging times. Alexander and Hermann (2016) noted African American female
students struggle with engaging with campus resources such as seeking services at the
university counseling center due to the clinicians lacking the ability to understand their
personal struggles in STEM education. Evans (2016) suggested that many AAW in
STEM struggle with feeling not accepted and supported within their programs at PWIs.
Researchers (Hébert, 2018; Miller et al., 2011) suggested that universities should
prioritize retaining and successfully graduating students who identify as first-generation
college students, students from low-income families, and students with disabilities.
Additionally, the authors noted that the implementation of federally funded programs
such as TRiO services have been initiated to ensure that support is provided for minority
students pursuing degrees. Thus, these students are given the same opportunities as their
White counterparts to be successful.
The researcher in this study found that there was not a statistically significant
difference in the impact of college self-efficacy and perseverance of first-generation
73

AAW in STEM-related disciplines based on their participation in a TRiO program after
controlling for ACT and GPA. The covariates ACT and GPA were utilized in an effort to
avoid interference between the independent and dependent variables. The results from
this study found participation in a TRiO program was not different for the perseverance
score, the consistency score, the course score, and the social efficacy score. A Multiple
Regression was conducted, and it was found that for social efficacy there was a
statistically significant difference for the number of years of participation in a TRiO
program.
In this study, the researcher found that there was not a statistically significant
difference in the impact of college self-efficacy and perseverance of first-generation
AAW in STEM-related disciplines based on their demographic characteristics (e.g. age,
classification, and family income) after controlling for ACT and GPA. The covariates
ACT and GPA were used in an effort to avoid inference between the independent and
dependent variables. The results from this study showed the age category to not be
different for the perseverance score, the consistency score, the course efficacy score, and
the social efficacy score. There was no difference found between student classification
level for the perseverance score, the consistency score, the course efficacy score, and the
social efficacy score. Lastly, the results from this study showed family income to be
different for the perseverance score, but not for the consistency score, the course efficacy
score, and the social efficacy score.
This study extends previous research in several ways as the results showed that
first-generation AAW enrolled in a TRiO program are younger, less likely to be graduate
students, and have higher levels of perseverance in comparison to those who are not
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enrolled in a TRiO program. Results found that first-generation AAW enrolled in a
TRiO program have lower ACT scores but higher social efficacy in comparison to those
not enrolled in a TRiO program. First-generation AAW not enrolled in a TRiO program
have higher ACT scores but scored lower in social efficacy and perseverance. Firstgeneration AAW not enrolled in a TRiO program have higher GPA scores but scored
lower in social efficacy.
After carefully reviewing the results found in this study, it might be beneficial for
high schools to provide ACT tutorial courses to assist with improved ACT scores as this
study found first-generation AAW enrolled in a TRiO program have lower ACT scores.
High schools should establish programs that promote social efficacy for first-generation
AAW who have higher ACT scores but need additional support with improving social
efficacy. This study might extend previous studies as it can provide a blueprint for
establishing baseline scores for college self-efficacy and perseverance of first-generation
AAW and should be reassessed annually until graduation. Additionally, this research
might extend opportunities for institutions of higher education to explore what can be
done to increase course efficacy, perseverance, and consistency for students engaging in a
TRiO program. Lastly, there is a need to expand this research to examine the impact of
participation in a TRiO program on other targeted minority populations.
Recommendations for Further Research
Based on the results from this study, several areas are suggested for future study.
These recommendations are listed below:
1. The results of this study indicated that there was no statistically significant
relationship found between the impact of college self-efficacy and perseverance
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of first-generation AAW in STEM-related disciplines based their participation in
a TRiO program nor their demographic characteristics (e.g., age, classification,
and family income) controlling for ACT and GPA. Therefore, it is recommended
that this study be replicated with African American males and females attending
universities within the South Eastern Conference (SEC) to examine whether this
is a trend in all universities. Such data will provide additional knowledge into
possible influences of college self-efficacy and perseverance of this identified
population.
2.

A longitudinal study would be beneficial as the researcher will have an
opportunity to monitor participants’ college self-efficacy and perseverance from
their freshman year to their senior year of college. Based on the results from this
study, there was a positive correlation based on the number of years in a TRiO
program; therefore, it would be beneficial to monitor participants’ progress for the
duration of their involvement in a TRiO program and STEM.

3. In an effort to obtain more in-depth results, this study should be replicated
utilizing a mixed methods research instead of relying solely on quantitative data.
Thus, allowing respondents to document their phenomenology and respond to
specific questions, which could enrich the results of the study. Also, mixed
methods research provides both observation and statistical analysis which will
provide additional evidence to support the researcher’s findings.
4. The small sample size utilized could have contributed to the findings in this study.
Based on these results, the survey should be administered to multiple universities
providing TRiO programs in an effort to increase the sample size.
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5. Findings of this study revealed no statistically significant relationship between
variables. Therefore, by adding individuals who dropped out of the program and
give reasons or rationale for leaving STEM-related disciplines and comparing
successes or failures to examine if TRiO programs significantly impacted
individuals’ college self-efficacy and perseverance.
6.

A future study should be conducted with first-generation AAW pursing STEMrelated disciplines at a PWI and those enrolled at HBCUs in the fall or spring
semester in an effort to increase participants’ response. Also, the researcher will
have the opportunity to examine participants’ college self-efficacy and
perseverance in regard to the advantages and challenges of attending a PWI in
comparison to attending a HBCU.

7. Future research should be conducted to obtain more in-depth data related to socioeconomic statuses of AAW pursuing STEM-related disciplines as family income
may play a larger role in the results.
8. This study consisted of a three-part survey instrument. Part I of the instrument
was the “College Self-Efficacy Inventory.” Part II of the instrument was the “Grit
Scale.” Lastly, Part III of the instrument was collecting demographic data (e.g.,
age, classification, family income). Future research should include the
demographic questionnaire as Part I of the instrument as participants failed to
answer questions in the demographic section due the questionnaire being at the
end of the survey.
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RECRUITMENT EMAIL

Dear MSU Student,
My name is Yvett Roby and I am a doctoral student in the department of Instructional
Systems and Workforce Development at Mississippi State University. I am conducting
research to examine whether participation in TRiO programs impacts college selfefficacy and perseverance of first-generation African American women in STEM-related
disciplines. Your participation in this study will provide information on whether TRiO
programs impact the success of first-generation African American women in STEMrelated disciplines.
Participation in the study should take approximately 10-15 minutes. You will be asked to
provide background information and answer questions about your ability to perform
college related tasks. If you would like to participate, please follow this link <URL from
Survey Monkey>. Your participation in this study is voluntary. You may withdraw from
the study at any time without penalty. Your responses will be kept completely
confidential.
If you have any questions or desire additional information related to this study please
contact me, Yvett Roby, at eyh4@msstate.edu or Dr. Linda Cornelious at
lcornelious@colled.msstate.edu.
Thank you for your help. Your participation in this study will play an important role in
examining the impact of TRiO programs on college self-efficacy and perseverance of
first-generation African American women in STEM-related disciplines.
Sincerely,

Yvett Roby, Doctoral Student
Department of Instructional Systems and Workforce Development
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REMINDER RECRUITMENT EMAIL

Dear MSU Student,
The survey for my doctoral research investigating whether participation in TRiO
programs impacts college self-efficacy and perseverance of first-generation African
American women in STEM-related disciplines. Your participation would be greatly
appreciated. The information you provide can play an important role in examining
whether TRiO programs impact the success of first-generation African American women
in STEM-related disciplines.
If you have already submitted a response to this survey, thank you for your participation.
If you have not submitted a response, please see the instructions below to participate.
Participation in the study should take approximately 10-15 minutes. You will be asked to
provide background information and answer questions about your ability to perform
college related tasks. If you would like to participate, please follow this link <URL from
Survey Monkey>. Your participation in this study is voluntary. You may withdraw from
the study at any time without penalty. Your responses will be kept completely
confidential.
If you have any questions or desire additional information related to this study please
contact me, Yvett Roby, at eyh4@msstate.edu or Dr. Linda Cornelious at
lcornelious@colled.msstate.edu.
Thank you for your help. Your participation in this study will play an important role in
examining the impact of TRiO programs on college self-efficacy and perseverance of
first-generation African American women in STEM-related disciplines.
Sincerely,

Yvett Roby, Doctoral Student
Department of Instructional Systems and Workforce Development
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INFORMDED CONSENT FORM AND QUESTIONNAIRE
(WILL BE ON SURVEY MONKEY)

Thank you for your interest in this study! Please read the information below and continue
to the next page when you are ready to begin.
You are being invited to participate in an anonymous online questionnaire that will
examine whether participation in TRiO programs impacts college self-efficacy and
perseverance of first-generation African American women in STEM-related disciplines at
Mississippi State University. Participation in the study should take approximately 10-15
minutes. This questionnaire contains 42 questions. This research study is being conducted
by Yvett Roby, MS, LPC-S, a Doctor of Instructional Systems and Workforce
Development (ISWD) candidate at Mississippi State University. Your participation in
this study is voluntary. You may withdraw from the study at any time without penalty.
This research project has been reviewed and approved by the Human Research Protection
Program, which ensures that research projects involving human subjects follow federal
regulations. Any questions or concerns about the rights as a research subject should be
directed to the Office of Research Compliance, P.O. Box 6223, Mississippi State, MS
39762, (662)325.3294. Also, you may contact Yvett Roby at eyh4@msstate.edu or Dr.
Linda Cornelious at lcornelious@colled.msstate.edu for additional questions regarding
this study.
If you would like to print a copy for this form for your records, please do so before
continuing to the next page.
By continuing to the next page, you are giving informed consent to participate in the
study.

Your participation is greatly appreciated! Thank you!
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Section I: College Self-Efficacy Inventory
For each item, you will be asked to evaluate “how confident you think you would be in
performing the college-related task”. Remember there are no right or wrong answers.
What matter is that you answer according to your actual way of thinking and behaving.
Questionnaire Items

Not
Confident
at all
(1)

Not too
Confident
(2)

Don’t
Know
(3)

Somewhat
Confident
(4)

Very
Confident
(5)

Subscale 1: Course Efficacy
1. Research a term paper.
2. Write course papers.
3. Do well on your exams.
4. Take good class notes
5. Keep up to date with
your schoolwork.
6. Manage time
effectively.
7. Understand your
textbooks.

Subscale 2: Social Efficacy
8. Participate in class
discussions.
9. Ask a question in class.
10. Get a date when you
want one.
11. Talk to your professors.
12. Talk to university staff
13. Ask a professor a
question.
14. Make new friends at
college.
15. Join a student
organization.

Reference:
Solberg, V. S., O'Brien, K., Villareal, P., Kennel, R., & Davis, B. (1993). Self-efficacy
and Hispanic college students: Validation of the college self-efficacy
instrument. Hispanic journal of behavioral sciences, 15(1), 80-95.
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Section II: Grit Scale
Directions for taking the Grit Scale: Here are a number of statements that may or may not
apply to you. For the most accurate score, when responding, think of how you compare to
most people -- not just the people you know well, but most people in the world. There are
no right or wrong answers, so just answer honestly.
1. I have overcome setbacks to conquer an important challenge.
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
2. New ideas and projects sometimes distract me from previous ones.*
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
3. My interests change from year to year. *
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
4. Setbacks don’t discourage me.
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
5. I have been obsessed with a certain idea or project for a short time but later lost
interest. *
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
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6. I am a hard worker.
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
7. I often set a goal but later choose to pursue a different one. *
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
8. I have difficulty maintaining my focus on projects that take more than a few
months to complete. *
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
9. I finish whatever I begin.
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
10. I have achieved a goal that took years of work.
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
11. I become interested in new pursuits every few months. *
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all
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12. I am diligent.
o Very much like me
o Mostly like me
o Somewhat like me
o Not much like me
o Not like me at all

________________________________________________________________________
Scoring:
1.

For questions 1, 4, 6, 9, 10 and 12 assign the following points:
5 = Very much like me
4 = Mostly like me
3 = Somewhat like me
2 = Not much like me
1 = Not like me at all

2.

For questions 2, 3, 5, 7, 8 and 11 assign the following points:
1 = Very much like me
2 = Mostly like me
3 = Somewhat like me
4 = Not much like me
5 = Not like me at all

Add up all the points and divide by 12. The maximum score on this scale is 5 (extremely
gritty), and the lowest score on this scale is 1 (not at all gritty).
__________________________________________________________________________

Duckworth, A.L., Peterson, C., Matthews, M.D., & Kelly, D.R. (2007). Grit: Perseverance
and passion for long-term goals. Journal of Personality and Social Psychology, 9,
1087-1101.
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Section III: Demographic Information
Thank you for taking time to complete the survey. In an effort to better understand this
population, please answer the following questions. For questions in this section, please
select the answer which best describes you.

1. Please identify your sex:
o Female
o Male

2. Please select your age:
o Less than 18
o 18-21
o 22-24
o 25-28
o 29-31
o 32-34
o 35-39
o 40 or older
3. I am (Check all that apply):
o First-generation college student
o Student from a low-income-family
o Student with disability
4. What is your current enrollment status? (For undergraduate students, full-time
enrollment is considered to be 12 or more hours per semester.)
o Full-time
o Part-time
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5. Please identify your classification:
o Freshman
o Sophomore
o Junior
o Senior
o Graduate student
6. What is your ACT score? (Specify): ______________

7. What is your approximate, cumulative grade point average (GPA)?
o
o
o
o
o

3.50-4.00
2.50-3.49
1.50-2.49
0.50-1.49
0.00-0.49

8. Are you currently enrolled in a STEM (Science, Technology, Engineering,
Mathematics)-related program?
o Yes
o No
9. If you answered YES to question 8, what is your current major?

10. If you answered NO to question 8, did you previously major in a STEM-related
program? If so, what was your major?

11. What is your current major? (Specify): __________________
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12. Please identify the number of years enrolled in TRiO at Mississippi State
University:
o None
o Less than 1 year
o 1 year
o 2 years
o 3 years
o 4 years
o 5 years or more

13. What is your primary means of financing or paying for your education (Check all
that apply)?
Financing Education

None 25% 50% 75% All

Self-funded
Scholarship
Financial Aid/Student Loans
Parents are funding
Employer or Military
Reimbursement
Other (Please specify)
________________________
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14. What was the annual income of your family of origin from all sources last year
before taxes?
o Below $10,000
o $10,000-$20,999
o $21,000-$31,999
o $32,000-$39,999
o $40,000-$40,999

15. Would you consider yourself to be a primary caretaker of (Check all that apply):
o Child
o Parent
o Other dependent
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